
United States Patent and Trademark Office 



UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 

Address: COMMISSIONER FOR PATENTS 
PO Box 1450 

Alexandria, Virginia 223 13-1450 
www.usptO.gov 



I ATTORNEY DOCKET NO. CONFIRMATION NO. j 



APPLICATION NO. 



FILING DATE 



FIRST NAMED INVENTOR 



10/625,250 



27305 



07/23/2003 



Yoram Wasserman 



7590 06/23/2005 

HOWARD & HOWARD ATTORNEYS, P.C. 
THE PINEHURST OFFICE CENTER, SUITE #101 
39400 WOODWARD AVENUE 
BLOOMFIELD HILLS, MI 48304-5151 



02,647-664 



9299 



EXAMINER 



KREMER, MATTHEW J 



ART UNIT 



PAPER NUMBER 



3736 

DATE MAILED: 06/23/2005 



Please find below and/or attached an Office communication concerning this application or proceeding. 



PTO-90C (Rev. 10/03) 



Off icg Action Summarv 

» m § \* r m \* I ff f ff WWllllf IUI |r 


Application No. 

10/625,250 


Applicant(s) 

WASSERMAN, YORAM 


Examiner 

Matthew J. Kremer 


Art Unit 

3736 





~ The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 
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Disposition of Claims 

4) ^ Claim(s) 1.3-7. 10-13. 16.17. 19.23.25.28.32.34-42 and 49-59 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) M Claim(s) 1.3-7. 10-13. 16. 17. 19.23.25.28.32.34-42 and 49-59 is/are rejected. 

7) Q Claim(s) is/are objected to. 
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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1 , 4-5, 10, 16-17, 23, 32, 34-38, 50-53, and 57 are rejected under 35 
U.S.C. 102(b) as being anticipated by U.S. Patent 5,825,672 to Brudnoy. Brudnoy 
teaches a method and apparatus for processing a measured signal that includes the 
steps of determining an upper envelope, determining a lower envelope, and analyzing 
the upper and lower envelope, (column 7, line 1 1 to column 8, line 28 of Brudnoy). In 
regard to claims 4 and 57, the median is determined, (column 8, lines 10-28 of 
Brudnoy). In regard to claims 5, 35, and 51, a physiological, substantially periodic 
signal is contemplated, (column 1, lines 26-40 of Brudnoy). In regard to claims 10, 16, 
38, and 53, application of an external field is contemplated, (column 1 , lines 26-40 of 
Brudnoy). In regard to claim 17, frequency filtering and sampling are contemplated, 
(column 3, lines 26-51 of Brudnoy). In regard to claims 23, 32, and 50, an apparatus is 
contemplated. (Fig. 1 of Brudnoy). 
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3. Claims 1, 3-7, 10-12, 16-17, 23, 25, 32, 34-42, and 50-59 are rejected under 35 
U.S.C. 102(b) as being anticipated by U.S. Patent 5,216,598 to Branstetter et al. 
(Branstetter) (cited by Applicant). Branstetter teaches a method and apparatus for 
processing a measured signal that includes the steps of determining an upper envelope, 
determining a lower envelope, and analyzing the envelopes to extract the signal 
component from the measured signal, (column 4, lines 50-56 of Branstetter). In regard 
to claim 3, the last four pulse amplitudes are used to calculate the minimum and 
maximum pulse amplitude, (column 5, lines 3-13 of Branstetter). In regard to claim 4, a 
median of half of the sum of the upper and lower values is determined, (column 6, lines 
45-53 of Branstetter). In regard to claims 5-7, oxyhemoglobin saturation level is 
determined, (column 5, lines 26-58 of Branstetter). In regard to claims 10-12, 16, 25, 
39-42, and 53-56, the measured signal comes from a pulse oximeter, which means 
application of an external field in the form of light and detection of the light are 
comtemplated. (column 5, line 26 to column 6, line 63 of Branstetter). In regard to 
claims 23, 32, and 50, an apparatus is contemplated. (Fig. 1 and column 3, lines 51-66 
of Branstetter). 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a)* A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 



Application/Control Number: 10/625,250 Page 4 

Art Unit: 3736 

5. Claims 13, 19, 28, and 49 are rejected under 35 U.S. C. 103(a) as being 
unpatentable over U.S. Patent 5,216,598 to Branstetter et al. (Branstetter) (cited by 
Applicant) in view of U.S. Patent 5,797,840 to Akselrod et al. (Akselrod) (cited by 
Applicant). Branstetter teaches a method and apparatus for processing a measured 
signal that includes the steps of determining an upper envelope, determining a lower 
envelope, and analyzing the envelopes to extract the signal component from the 
measured signal, (column 4, lines 50-56 of Branstetter). Branstetter does not teach the 
determination of the heart rate using a derivative of Gaussian parameters or spectral 
filtering. Akselrod teaches using a plethysmograph for determining heart rate. A 
derivative of a Gaussian window is used in the processing method and a spectral 
transform apparatus is used in conjunction with the window, (column 4, lines 1-22 of 
Akselrod). It is well known in the art to provide the heart rate while monitoring a 
patient's condition since a more complete diagnostic picture will result. Therefore, it 
would have been obvious to one having ordinary skill in the art at the time the invention 
was made to modify the invention of Branstetter with the invention of determining the 
heart rate as disclosed by Akselrod since it would result in a more complete diagnostic 
picture will result. 

Double Patenting 

6. The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. See In re Goodman, 1 1 
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F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 
USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 
1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970);and, In re Thorington, 
418 F.2d 528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) may be 
used to overcome an actual or provisional rejection based on a nonstatutory double 
patenting ground provided the conflicting application or patent is shown to be commonly 
owned with this application. See 37 CFR 1.130(b). 

Effective January 1 , 1 994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with 
37 CFR 3.73(b). 



7. Claims 1 , 3-7, 1 0-1 3, 1 9, 23, 25, 28, 34-42 are rejected under the judicially 
created doctrine of obviousness-type double patenting as being unpatentable over 
claims 1-10, 13, 15-16, 18-26 of U.S. Patent No. 6,658,277 to Wasserman. Although 
the conflicting claims are not identical, they are not patentably distinct from each other. 
In regard to claim 1 of the present application, claim 1 of Wasserman claims a "method 
for processing a measured signal to extract a signal component and suppress a noise 
component of the measured signal, wherein the signal component is a substantially 
periodic signal characterized by a substantially well-defined peak-to-peak intensity 
value, the method comprising the steps of: (i) determining upper and lower envelopes of 
the measured signal; and (ii) analyzing the upper and lower envelope values to extract 
the signal component from the measured signal". Although the conflicting claims are 
not identical, they are not patentably distinct from each other because claim 1 of 
Wasserman claims a method which is narrower in scope than the present application. 
Claim 1 of Wasserman meets all the limitations set out in claim 1 of the present 
application and it would be obvious that the method of claim 1 of the present application 
is actually the method of claim 1 of Wasserman. 
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In regard to claim 3 of the present application, claim 2 of Wasserman claims 
"wherein the step of analyzing the upper and lower envelope values includes the step of 
determining a median of the upper envelope values, as a constant value in the signal 
component". In regard to claim 4 of the present application, claim 3 of Wasserman 
claims "wherein the step of analyzing the upper and lower envelope values includes the 
step of determining a median of the half of the sum of the upper and lower envelope 
values, as a constant value in the signal component". In regard to claim 5 of the 
present application, claim 4 of Wasserman claims "wherein the measured signal is a 
physiological signal". In regard to claim 6 of the present application, claim 5 of 
Wasserman claims "wherein the signal component is pulsatile blood-related signal", 
which inherently is a physiological signal. In regard to claim 7 of the present 
application, claim 6 of Wasserman claims "wherein the pulsatile blood-related signal is 
indicative of oxyhemoglobin saturation level". In regard to claim 10 of the present 
application, claim 7 of Wasserman claims "wherein the measured signal is a response 
of a sample to the application of an external field". In regard to claim 1 1 of the present 
application, claim 8 of Wasserman claims "wherein the measured signal is a light 
response of the sample to incident light". In regard to claim 12 of the present 
application, claim 9 of Wasserman claims "wherein the sample [is] biological". In regard 
to claim 13 of the present application, claim 10 of Wasserman claims "for use with a 
measurement device for non-invasive measurements of patient's blood and heart 
conditions, the signal component being a pulsatile blood-related signal and containing a 
signal component characterized by a specific asymmetric shape, the method further 
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comprising the steps of: defining a kernel function being a derivative of a Gaussian with 
parameters matching the characteristics of the signal component with the asymmetric 
shape; and applying spectral filtering to the measured signal with the kernel function, 
thereby enhancing the signal component characterized by the specific asymmetric 
shape relative to a noise component in the filtered signal, to thereby enable further 
processing of the enhanced pulse signal to determine the heart rate". 

In regard to claim 19 of the present application, claim 13 of Wasserman claims a 
"method for processing a measured signal to extract a signal component" which 
includes the limitations: "wherein the signal component is a substantially periodic signal 
characterized by a substantially well-defined peak-to-peak intensity value" (the first 
signal component) and "a signal component characterized by a specific asymmetric 
shape" (the second signal component). The method is for processing a measured 
signal and "suppress a noise component of the measured signal"; the method 
"comprising the steps of: determining upper and lower envelopes of the measured 
signal; analyzing the upper and lower envelope values to extract the signal component 
from the measured signal; defining a kernel function being a derivative of a Gaussian 
with parameters matching the characteristics of the signal component with the 
asymmetric shape; and applying spectral filtering to the measured signal with the 
kernel function, thereby enhancing the signal component characterized by the specific 
asymmetric shape relative to a noise component in the filtered signal". Although the 
conflicting claims are not identical, they are not patentably distinct from each other 
because claim 13 of Wasserman claims a method which is narrower in scope than the 
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present application. Claim 13 of Wasserman meets all the limitations set out in claim 19 
of the present application and it would be obvious that the method of claim 19 of the 
present application is actually the method of claim 13 of Wasserman. 

In regard to claim 23 of the present application, claim 1 5 of Wasserman includes 
a "control unit connectable to the measurement device for receiving and processing the 
measured signal, the control unit comprising a data processing and analyzing utility 
preprogrammed to determine upper and lower envelopes of the measured signal, and 
analyze the upper and lower envelope values to extract said pulsatile blood-related 
signal component from a noise component in the measured signal". Although the 
conflicting claims are not identical, they are not patentably distinct from each other 
because claim 1 5 of Wasserman claims an apparatus which is narrower in scope than 
the present application. Claim 1 5 of Wasserman meets all the limitations set out in 
claim 23 of the present application and it would be obvious that the apparatus of claim 
23 of the present application is actually the apparatus of claim 1 5 of Wasserman. 

In regard to claim 25 of the present application, claim 15 of Wasserman claims a 
"pulse oximeter comprising: (a) a measurement device operable to illuminate a 
measurement location with incident light of predetermined frequencies, detect a light 
response of the measurement location to said incident light, and generate a measured 
signal indicative thereof including a signal component representative of a pulsatile 
blood-related signal; and (b) a control unit connectable to the measurement device for 
receiving and processing the measured signal, the control unit comprising a data 
processing and analyzing utility preprogrammed to determine upper and lower 
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envelopes of the measured signal, and analyze the upper and lower envelope values to 
extract said pulsatile blood-related signal component from a noise component in the 
measured signal". Although the conflicting claims are not identical, they are not 
patentably distinct from each other because claim 15 of Wasserman claims an 
apparatus which is narrower in scope than the present application. Claim 15 of 
Wasserman meets all the limitations set out in claim 25 of the present application and it 
would be obvious that the apparatus of claim 25 of the present application is actually the 
apparatus of claim 15 of Wasserman. 

In regard to claim 28 of the present application, claim 16 of Wasserman claims 
the "pulse oximeter... for determining a patient's heart rate, the measured signal 
comprising a blood-related signal component characterized by a specific asymmetric 
shape, the control unit being preprogrammed to process the measured signal by filtering 
it with a predefined kernel function being a derivative of a Gaussian with parameters 
matching the characteristics of said signal component, thereby enhancing said signal 
component characterized by the specific asymmetric shape relative to a noise 
component in the filtered measured signal". 

In regard to claim 34 of the present application, claim 18 of Wasserman claims a 
"method for determining a parameter of a signal, comprising: (i) determining upper and 
lower envelopes of the signal, and (ii) analyzing the upper and lower envelopes to 
extract a signal component of the signal; and, (iii) determining the parameter of the 
signal as a function of the signal component". Although the conflicting claims are not 
identical, they are not patentably distinct from each other because claim 18 of 
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Wasserman claims a method which is narrower in scope than the present application. 
Claim 18 of Wasserman meets all the limitations set out in claim 34 of the present 
application and it would be obvious that the method of claim 34 of the present 
application is actually the method of claim 18 of Wasserman. 

In regard to claim 35 of the present application, claim 1 9 of Wasserman claims 
"wherein the signal component is substantially periodic". In regard to claim 36 of the 
present application, claim 20 of Wasserman claims "wherein the signal component has 
a substantially defined peak-to-peak intensity value". In regard to claim 37 of the 
present application, claim 21 of Wasserman claims a "wherein the step of analyzing the 
upper and lower envelopes includes the step of suppressing noise". In regard to claim 
38 of the present application, claim 22 of Wasserman claims "the steps of applying an 
external field to a sample and sensing the signal, wherein the signal is a response of the 
sample to the external field". In regard to claim 39 of the present application, claim 23 
of Wasserman claims "the steps of applying incident radiation to a sample and sensing 
the signal, where the signal is a response of the sample to the incident radiation". In 
regard to claim 40 of the present application, claim 24 of Wasserman claims "wherein 
the parameter of the signal corresponds to a physiological parameter of the sample". In 
regard to claim 41 of the present application, claim 25 of Wasserman claims "wherein 
the physiological parameter is pulsatile blood-related". In regard to claim 42 of the 
present application, claim 26 of Wasserman claims the "physiological parameter is 
oxyhemoglobin saturation". 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Matthew J. Kremer whose telephone number is 571- 
272-4727. The examiner can normally be reached on Mon. through FrL between 8:30 
a.m. - 5:00 p.m.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Max Hindenburg can be reached on 571-272-4726. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 





Matthew Kremer 
Assistant Examiner 
Art Unit 3736 



